Profiling solid-phase synthesis products by free-solution conjugate capillary electrophoresis.
Solid-phase synthesis of oligomers, both natural and nonnatural, has proved to be invaluable for the development of many areas of biotechnology. A critical step in the solid-phase synthesis of any oligomer is determining the number and concentration of different constituents present in the product mixture resulting from the synthesis, both before and after purification. Most typically, this analysis is performed by reversed-phase high performance liquid chromatography (RP-HPLC), with the separated components detected by UV absorbance. Recently, we described a novel technique, free-solution conjugate electrophoresis (FSCE), for the high-resolution separation and sensitive laser-induced fluorescence (LIF) detection of uncharged, synthetic polymers, PEG in particular. In this report, we apply this bioconjugate capillary electrophoresis technique to analyze products of the solid-phase synthesis of oligomeric polyamides, namely poly(N-substituted glycines), or polypeptoids. When compared to more traditional RP-HPLC analysis, FSCE analysis of oligomeric peptoids results in separation resolutions that are approximately five times higher and separation efficiencies that are increased by 150%. Moreover, when FSCE with LIF detection is applied to the analysis of oligomeric polyamides after HPLC purification, impurities that are not detectable in RP-HPLC analysis are readily separated and detected. With the advent of capillary array electrophoresis (CAE), which allows for automated, parallel analysis of many different samples, we believe that FSCE will be especially applicable to the analysis of combinatorial synthesis products, by allowing researchers to evaluate many different samples in a single, highly parallel, fully automated analysis. This is in contrast to RP-HPLC analysis, in which samples must be analyzed in series.